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(54) Optical disk and optical disk reproduction apparatus 



(57) An optical disk recording thereon compressed 
moving picture data and an optical disk rqsroduction 
apparatus each capable of easily effecting trick play 
such as high speed reproduction and a retrieval opera- 
tion at a high speed. Additional information necessary 
for trick play is recorded in an arbitrary area of an optical 
disk such as a TOC (Table of Contents) or a leading 



sector (sector 0) of the disK and a sector address is 
added to each sector. To conduct trick play, an I picture, 
a P picture and a B picture contained in a GOP layer 
inside a bit stream of corrpressed image data are 
extracted and reproduced in accordance with a repro- 
duction speed by looking up a trick play table. 
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(54) Optical disk and optical disk reproduction apparatus 



(57) An optical disk recording thereon conpressed 
moving picture data and an optical disk r^roduction 
apparatus each capable of easily effecting trick play 
such as high speed reproduction and a retrieval opera- 
tion at a high speed. Additional information necessary 
for trick play is recorded in an arbitrary area of an optical 
disk such as a TOO (Table of Contents) or a leading 



sector (sector 0) of the disK and a sector address is 
added to each sector. To conduct trick play, an I picture, 
a P picture and a B picture contained in a GOP layer 
inside a bit stream of compressed image data are 
extracted and reproduced in accordance with a repro- 
duction speed by looking up a trick play table. 
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Figs. 6A and 6B are diagrams each showing a sixth 
embodiment of the optical disk according to the 
present invention; 

Fig. 7 is a schematic view showing a data format of 
the optical d^k according to the seventh emtxxji- s 
ment of the present invention; 
Fig. 8 is a schematic view showing the data format 
of the optical disk according to the eighth embodi- 
ment of the present invention; 
Fig. 9 is a schematic view showing the data format 
of the optical disk according to the ninth embodi- 
ment of the present invention; 
Fig. 10 is a schematic view of tracks on an optical 
disk according to the present invention; and 
Fig. 11 is a flowchart of an operation at the time of 
trick play. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Hereinafter, some preferred embodiments of the 
present invention will be explained with reference to the 
accompanying drawings. First, the embodiment shown 
in Fig. 1 will be explained. 

Fig. 1 shows an optica! disk according to the first 
embodiment of the present invention. The diagram 
shows a table for trick play on the optical disk. This trick 
play table records the numbers of pieces of music and 
movements (indices) and conesponding sector 
addresses for all the pieces and movements recorded 
on the optical disk, for example. Sector addresses are 
added to each sector of the optical disk, and this trick 
play table is recorded in an area such as a TOG (Table 
of Contents) or a leading sector (sector 0) of the disk. 

When this optical disk is loaded to an optical disk 
reproduction apparatus, a system microcomputer first 
reads the trick play table and stores it in a work area. 
When trick play is effected, the address of the sector to 
be read out is determined by looking up this trick play 
table and is then retrieve on the optical disk so as to 
reproduce an image. 

Because the address of the sector to be read out is 
determined by looking up the trick play table, retrieval 
can be carried out at a high speed. 

Fig. 2 shows the optical disk according to the sec- 
ond embodiment of the present invention. The drawing 
shows the trick play table on the optical disk The trick 
play table records all the sector addresses of the data 
recorded on the optical disk and the corresponding time 
codes. This trick play table is recorded in an area such 
as the TOO (Table of Contents) or the leading sector 
(sector 0) of tiie disk. 

When this optical disk is loaded to the optical disk 
reproduction apparatus, the system microcomputer first 
reads the trick play table and stores it in the work area. 
When trick play Is effected, the address of the sector to 
be read out is determined by looking up this trick play 
table, and tiie address is retrieved on the optical disk so 
as to reproduce the image. 



4 

Because tiie address of the sector to be read out is 
determined by looking up the trick play table during trick 
play other tiian normal reproduction, trick play can be 
easily conducted, and retrieval can be made at a high 
spe^. 

When compressed image data of a variable transfer 
rate is r^roduced, tiie sector address cannot be deter- 
mined from the time code because the sector address 
and tiie time code do not have a proportional relation- 
ship, and correct retrieval cannot be made. However, 
the corresponding sector address can be obtained by 
looking up the trick play table of this emtxxiiment. and 
retrieval can be correctly made. 

Rg. 3 shows the optical disk according to tiie third 
emt»odiment of the present invention. The drawing 
shows the trick play table on the optical disk. The trick 
play table records all the sector addresses of tiie data 
recorded on the optical disk and their contents. This 
trick play table is recorded in an area such as the TOG 
(Table of Contents) or the leading sector (sector 0) of 
the disk. 

When the optical disk is loaded to the optical disk 
reproduction apparatus, the system microcomputer first 
reads the trick play table and stores it into the work area. 
When retrieval is effected, the address of the sector to 
be read out is determined by looking up the trick play 
table, and tiiis address Is retrieved on tiie optical disk so 
as to reproduce tiie image. 

Because the address of the sector to be read out is 
determined by looking up the trick play table during trick 
play other than normal reproduction, trick play can be 
easily conducted and retrieval can be made at a high 
speed. 

Rg. 4 shows the optical disk according to the fourth 
embodiment of the present invention. The drawing 
shows the trick play table on the optical disk. The trick 
play table records an SH (Sequence Header) added to 
the leading part of a GOP recorded on the optical disk 
and its sector address. This trick play table ts recorded 
in an area such as the TOG (Table of Gontents) or tiie 
leading sector (sector 0) of the disk. 

When the optical disk is loaded to the optical disk 
reproduction apparatus, the system microconrputer first 
reads the trick play table and stores it in the work area. 
When retrieval is conducted, the address of the sector 
to be read out is determined by looking up the trick play 
table, and the address is retrieved on the optical disk so 
as to reproduce the image. 

Because the address of the sector to be read out is 
determined by looking up the trick play table during trick 
play other than normal reproduction, trick play can be 
easily conducted and retrieval can be made at a high 
speed. 

Rg. 5 shows the optical disk according to the fifth 
embodiment of the present invention. The drawing 
shows the trick play table on the optical disk. The trick 
play table records the sector address^ of the start and 
the end of an I picture recorded on the optical disk. This 
trick play table is recorded In an area such as the TOG 
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the B picture is further retrieved and reproduced skip- 
pingly in addition to the I picture and the P picture at this 
time, various speed reproduction can be smoothly 
made. Thereafter, the operation described above is 
r^ated if the n-time speed reproduction continues. 

Though the explanation given above deals with the 
n-time speed reproduction operation, the present Inven- 
tion can be easily applied to reproduction in the reverse 
direction when n in the n-time speed reproduction is 
negative (-). Further, slow reproduction can be made 
when ln| < 1 . 

As described above, when retrieval is made by 
looking up the trick play table, image reproduction of the 
GOP unit can be easily made in the image data 
encoded by the MPEG system, for example. Therefore, 
besides the normal speed continuous reproduction 
operation, operations trick play such as slow reproduc- 
tion, high speed reproduction, reproduction in the 
reverse direction, and the high speed retrieval operation 
become possible. 

The present invention is not particularly limited to 
the foregoing embodiments but can be changed or mod- 
ified in various ways without departing from the scope 
thereof. 

In the optical disk according to the present inven- 
tion, information necessary for trick play is recorded in 
an arbitrary area such as tiie TOC (Table of Contents) or 
the leading sector (sector 0) of tiie disk, and the sector 
address is added to each sector. The optical disk repro- 
duction apparatus looks up the trick play table, and 
extracts and reproduces the I picture, P picture and B 
picture contained in the GOP layer inside the bit stream 
of the compressed image data. Accordingly, the present 
invention can easily execute trick play such as slow 
reproduction, high speed reproduction, reproduction in 
the reverse direction arxJ the retrieval operation. It is 
obvious in the explanation given above that the image 
data may be the moving picture or the still picture. It is 
further obvious that the present invention can be simi- 
larly applied to the audio data or control data carried by 
the image data. 

Claims 

1. An optical disk recorcfing thereon a main infonma- 
tion divided by a predetermined unit and Identifica- 
tion Information In said division unit, characterized 
in that said main information contains at least a 
compressed image data, additional information 
necessary for selectively reproducing said Image 
data Is recorded In a specific area of said optical 
disk before said main Information is reproduced, 
and said Image data can be selectively reproduced 
on the basis of said identification information by 
reading said additional Information. 

2. An optical disk according to claim 1 . wherein said 
predetermined unit is a sector on a recording for- 



mat of said optical disK and said identification infor- 
mation is the address of said sector. 

3. An optical disk according to daim 1, wherein said 
5 additional Information Is the one that represents 
corre^x)ndence between the sector address on a 
recording format of said optical disk and a chapter 
of said Image data. 

10 4. An optical disk according to daim 1 , wherein said 
additional Information is the one tiiat represents 
corre^X)ndence between the sector address on a 
recording format of said optical disk and time infor- 
mation of said Image data. 

15 

5. An optical disk according to daim 1 , wherein said 
additional Information Is the one that represerrts 
correspondence between the sector address on a 
recording format of said optical disk and information 

20 representing the conterrts of said main Information. 

6. An optical disk according to daim 1, wherein said 
additional Information is the one that represents a 
table of sector acUresses of a specific kind of Image 

25 Information. 

7. An optical disk according to daim 1 , wherein said 
additional Information Is the one tiiat represents 
correspondence between a sequence header 

30 added to the leading part of a GOP (Group of Pic- 
ture) stipulate by tiie MPEG standard and tiie sec- 
tor addresses. 

8. An optical disk according to daim 1, wherein said 
35 additional Information is the one that represents 

corre^ondence between an I picture stipulated by 
tiie MPEG standard and the sector address of tiie 
start or end of said I picture. 

40 9. An optical disk according to claim 1, which further 
includes a plurality of said additional information, 
and an Identrf Ication code Is added to each of said 
additional Information so that said additional infor- 
mation can be identified. 

45 

10. An optical disk according to daim 2. wherein said 
sector Is further divided into blocks, a sync signal Is 
annexed to the leading part of each of said blocks 
and the address of said sedor Is recorded, and the 

50 address of said sector Is the same for each block 
Inside said block. 

11. An optical disk according to daim 2, wherein said 
sector Is furtiier divided Into blocks, a plurality of 

55 kinds of sync signals are annexed to the leading 
part of each of said blocks and the address of said 
sector Is recorded, and the address of said sector Is 
completed in a plurality of blocks Inside said sector. 
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